Biosensor for direct cell detection, quantification and analysis.
Microarrays are promising tools for cell isolation and detection. However, they have yet to be widely applied in biology. This stems from a lack of demonstration of their sensitivity and compatibility with complex biological samples, and a lack of proof that their use does not induce aberrant cellular effects. Herein, we characterized and optimized a recently developed technology associating antibody microarrays with surface plasmon resonance imaging (SPRi). Using a murine macrophage cell line we demonstrate the binding specificity of our antibody-microarrays and the correlation between SPRi signals and both the number of bound cells, and the level of expression of cell surface markers. Confocal microscopy reveals that cell binding to the chip through antibody-antigen interactions underwent morphological changes reflecting the density of the relevant cell surface marker without affecting cell viability as shown by fluorescent microscopy. The detection threshold of the microarray-SPRi system is lowered 10-fold by applying a polyethylene oxide film to the gold surface of the chip. This increased sensitivity allows the detection of cells representing as little as 0.5% of a mixed population. The potential of this method is illustrated by two applications: characterization of ligand-cell receptor interactions, allowing determination of receptor specificity, and analysis of peripheral blood mononuclear cells, demonstrating the suitability of this tool for the analysis of complex biological samples.